Recent studes have identified a group of disorders which have hypersensitivity in vitro to DNAdamaging agents and the neuropathological features of a primary neuronal degeneration.' Xeroderma pigmentosum is an autosomal recessive disease with inherited defects in mechanisms for repairing DNA damaged by ultraviolet radiation.' 2 Some xeroderma pigmentosum patients have a primary neuronal degeneration involving principally the pyramidal cells of the cerebral cortex, the Purkinje cells of the cerebellum, the deep nuclei of the basal ganglia and cerebellum, the zona compacta of the substantia nigra, and the locus ceruleus.' -In advanced cases the spinal cord pathology resembles that of Friedreich's ataxia.5 The degree of in vitro sensitivity of cultured xerodenna pigmentosum fibroblast and lymphoblastoid cell lines to the lethal effects of ultraviolet radiation correlates with the age of onset and severity of neurological signs in this disease. ' 4 6-8 Because of these findings we proposed that the primary neuronal degeneration in fig 1A) . The three normal lines had similar survival curves. The ataxia telangiectasia line had a marked hypersensitivity to X-rays. Although the Parkinson's disease and Alzheimer's disease lines were less sensitive than the ataxia telangiectasia line to the lethal effects of X-rays, the Parkinson's disease pair, as well as the Alzheimer's disease pair, had lower survival at each of the doses tested than the normal lines (p < 0.05).
Additional experiments were performed, using a radiation dose of 100 rads, to compare the post-Xray survival of all the patient lines with that of all the normal lines (fig 2) . The post-X-ray viability ratios of all 28 normal lines is shown in the first column. The mean viability ratio + standard error for the (C) Alzheimer's disease lines. The shaded "normal zone" ofB and C encompasses the survival curves ofthe three normal lines in A. The one male and two female normal donors were 65, 54, and 65 years ofage, respectively. The age and sex ofthe Parkinson's disease and Alzheimer's disease donors are shown in tables I and 2, respectively. Each plotted data point for a cell line is the mean viability ratio obtained from six replicate experiments performed at the indicated X-ray dose. The exponential portion ofeach survival curve was not fitted to the plotted data points but was determined, as described previously,4' by averaging the slopes and intercepts calculated from the six replicate experiments performed on each line. Although the viability ratios ofthe ataxia telangiectasia disease line at the 150 and 200 rad doses are not shown, they were used in calculating the slope of the exponential portion ofits survival curve. agents. ' The first of these disorders to be so identified38 was xeroderma pigmentosum, an autoy). The six somal recessive disease with inherited defects in the , one famil-repair of the ultraviolet irradiation-type of DNA-0 0-011. The damaging agent,' 2 resulting in severe actinic degen-4160) had a eration of sun-exposed skin.2' Some xeroderma e top of the pigmentosum patients develop a relentlessly progres-. When the sive primary neuronal degeneration, usually in heimer' s dis-childhood,' -3 5 6 but occasionally as late as the fourth ner's disease decade.4 Neuronal loss occurs in several sites,' 25 irmal group, including some of those affected in Alzheimer's dissignificantly ease and/or Parkinson's disease, namely the locus [). The lines ceruleus and substantia nigra. There is hypersenrmal donors, sitivity to ionizing radiation and radiomimetic Parkinson's DNA-damaging chemicals in cells from patients had a mean with the primary neurodegenerations of ataxia which was telangiectasia,'2 '4-'9 Huntington's disease, '2 
